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THE WIDER USE OF NEW TYFES OF STEBEL IN THE USSR

The successful measures adopted to save alloyin: metals guarantee large
technical-economic benefits for the Eetallurgical industry. The saving of
alloying metals makes 1t pcssib e to in the sutput of alloys and alloy
Steels. 1In particular, thers 1e the u 3:id iiry  + paniing the production of
hlgh-strength low-alloy steels. The u-s of these steels instesd of ordinary
carbon steel, in turn, creates a ssvang of metal by lightening the wveight of :
machines and instruments

The conservation of valuable alloying wetals and ferroalloys falls into
tvo basic categortes, First, thic zaving sheuld be recemplished during the
smelting operations by the introduction into the smelting choeps of restricted i
intrashop limits of steel analysis for alloy ccmponents and vy their effi- ;
clent recovery from the bottoms. Seecnd the saving of ailoyinz metals can
be accomplished by expanding the uze 1n & number of branches of industry of
new types of alloy steel, which 4o not contain the more valuable elements or
contain them only in small quantity.

This article answers several gquesticn: which are included in the second i i
part of the problem, 1.6., the savins of &iloying metals by the expanded . m‘
use of new, more esonomical typee of cteel. :

During past years, scientifie vesedarch institutes and plant laboratcries
hdve done considersble work on the iavestigation and introduction of new and
cheaper types of steel which hae resulted in the saving of niclel and molybdenum.

Included in this has been work on the substirtution for forzing steels
SKhNM and SKhGM of new types of forging steel which do not ccentain molybdenun,
As a result, a saving of about 2 kilograms of molybdenum per ton of steel
. has been achieved. Instead of molybdenum-consaining steel grade Khl2M, used
N for trimming dies and cartain other tools, the new steel is employed, also
resulting in a significant saving of molybdenum,
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In a number of machine building rlsnts, instead of chrome-nickel-
molybdenum and chrome-nickel construction steel, steel containing neither
molybdenum nor nickel has btean uzed. Instead of tool steel grade XuvG, a
new steel grade KhGS has been introduced in order to save tungsten and to
lover the cost of the steel.

Nevertheless, operations in “arrying out experiments in the use of new,
more effective, and cheaper steels with a smaller zontent of valuable alloy-
ing components are not yet satisfactory.

At present, there are st1il many pogathilities for conserving alloying
metals and alloys in all branches of industry whish produce and consume alloy-
ing metal. Several branches of industry, for no apparent reason, use expensive
types of steel containing a larpe quantity of alloying components not necessary
for the use to which the zteel i1 Put. A number of new types of steel and alloys
have been tested for a lons time and are slowly being put into production.

The problem of saving slloying metsls, 1n particular molybdenum, cobalt,

. nickel, copper, and the lire, must be worked out both in respect to putting
into use in 1ndustrv tvnes of steel alrasdv developad and 1in respect to further
research on nev, econom:icai types of sneel and alloys, which should also
Possess a number of technoiogisal advantages.

To solve the problem of substitute: for valuable ailoying elements, it
is necessary to study the possidility of extending the use of vanadium, boron,
zirconium, and niobium.

Vanadium is a good reducing agent, which ha:z a decided influence on
reducing the susceptibility of stesl to overheat during temp=ring. For this
purpose, only a small quantity -- up 1¢ 0 10 roroent - - pasd he added to the steel.

In tool steels, vanadium 1z used to achieve the temparing to only & small
depth and to decrease tha suscertibility 1o overheating. Refore 15%0, the
metallurgical industry prodused instrument steel grade F, contairing vanadium
within limits of 0.7-C.bL percent, for the manufasture of drills, matrices,

\ and broaches. In 1940, this stesl vas removed from production because of the
shortage of vanadium at that Lime; 1t 15 now expedient to tring up the matter
-0 of reviving its production.

Vanadium also play: an lmportant role in the resistance to annealing,
which is important in structural and forging stocis worked under conditions
of increased temperatures.,

-~

Positive results have been obtained by the introduction of vanadium
into forging steel for the cold saaping of metals in place of molybdenum ot
. steel grade Khi2M, The use of vanadium forging steel should be expanded,
and experimente on high-speed steel with tncreased vansdium content should
be speeded up.

In particular, vansdium has proved of value as an elemert which inecreases
the heat-resistance of steel, thus permitting the creation of vanadium creep-
resistant steel for high-prassure boilers. In thece steels the molybdenum is
partially replaced by vanadium, aud the characteristics of such steel satisfies
the requirements demanded of c¢hrome-molybdenum steels,

Boron s an extremely valuable element, in particular one which can be
substituted for nickel. Boron in steel results in an increase in the anneala-
bility and an improvement 1n the mechanical characteristice of the metal.

This makes it possible to substitute it in steels, alloyed with nickel and
chromium, for part of these elements.
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Esperiments have shown that 0.0025-0.0030 percent of boron can be sub- b " A

stituted in steel for certain quantities of one of the alloying elements , as
shovn in the following table,

Quantity of Element Replaced by

Hame of Replaced Substitution in Steel of 0.0025-

Alloying Element . 0.0030 Percent Boron (in percent)

Nickel 1.00-1.25

Molybdenum 0.10-0.25

Chromium 0.30-0.35 !
Manmsanese 0.20-0.70 ¢
Vanaiium 0.12

Silicon 1.60

These figures are approximate and indizate the effectiveness of the
influence of boron on certain qualities of steel, especially ot its anneala-
bility. The valuable qualities of boron show vhy during the past years

Because of the large supplies of boron-containing ore in the USSR, the
wide use of boron in the production of steel with the object of economizing
on valuable alloying elements has an important role.

In Soviet piunta, the production technology of ferrcboron and complex
reducing agente containing boron hags been perfected,

The scientific research Projects carried on by a number of inatitutes :
ard plants have shown the possibility of using boron-containing asteels ip | i
lsce of regular alloy steels. However, up to nov the results of this wvork
g_ava pot been used widely in the USSR machine building industry.

Zirennium 18 & valueble alioying element., In addition, according %o
the literaturs from research deta, zireonium, in the plckling of gteal, reduees
the content of nitrogen and nonmetallic subst.mces._

T ) Zireontium has a decided influence on the character and dispsrsion of Ul
) fur impurities in ateel. As a result, it is a useful element in freeq.-eut.ting
stesl and makea easier the hot-shaping of this type of steel, Ziyconium

inereaces the annealability and heat-resistance of the steel and improves the

gto;glity‘ of the impast strength of carbon steel in temperatures dcwa to Rinum ‘1

degrees, the quality of corrogion fatigue of boiler stesl, and the qualisy
of resistance to scale. ‘
The inkroduction of girconium into medium-alloyed chrome stes) has revealed A\

8 8ignifioant influenca on the incresse of sanealability, resistspce to waste,
ond improved strength ynder the influence of high temperatures.

Nighium, which has a strong influence on the heat- and creep~resistange
of atenl ip very important, Niobium has shown a desided influence on the
Quality of eracking stesl, as wall as on the quality of ates] ussd Tor the .
pipes of high-preassure supsrheating boilers,.

Work on extending the use of nicbium in the production of & number of
heat-resiatant alloy steels must be continued, keeping in mind its faver-
eble action on several qualities of ateel .. the inorese of oreep resistangs -
and the amall tendency to harden: - which are very important in the velding
of steel.
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Special emphasis anould be placed on the investigation and use of those
types of alloy steels in vhose composition lese .oluable and less expensive
alloying elements play a basic role.

|
}
I

The relatively cteap alloying elements include, first of all, manganese,
vhich is st111 not used often enough as a supplementary elament, and boron,
¥hich has scarcely been employed at all in the USSR for the alloying of steel.-
The use of these alloying elements lsads to a significant improvement in the
strangth characteristics and annzalabllity of carbon apd alloyed types of steel,
which makes {t possible to substitute them for e number of steels having more
valuable elements in thetir compositien.,

Institutes and plants are now investigating new types of steel and alloys
without a mclybdenum content;, the sxtensive introduction in industry of the
new steels and alloys has resulted 1n a significant saving of molybdenunm.

Thus, a mumber of type: of structural steel, which have been subjected
to hardening and proper anrealing, and ulso steel grade 38KhMYuA, used for
the nitriding of preducts, have been used in the machine building industry.
The aveilable scientific rezearch data show the possibility of substituting
for specific molybdenum-containing types of steel, steel without molybdenum,
the characteristics of which satiefy the Tequirel spezifications. To begin
with, 1% Wit be eqpalient ‘o substicute such grades of steel as 38KhMYwA,
YOKhNMA, 4LSKWNMFA, vhich are usad in great quantity and which have a large
specific weight, for those containing molybdenum in the production of all
structural steals. The use of new types of struztural steel would result
in an average saving of 2-2.5 kiiograms of molybdenum per ton of steel.

Oreat significance & also attached to the mastery of production &nd
use of new heat-resistant steeir, Recantly, molybdenum and chrome-molyb-
denun steals of sgrade: 12Mkh, 15M, 20M, and !5KhM, which possess very high
creep limits in comparison with ¢arbon and «hromium sle=ls, have been used
videly for the :tesm pipas of Eigh-pre< ure boilers, Chrome-molybdenum
steel grade KhSM i: uzed for trarking-pipes, sed grade: OKhMA and E110
as reinforcing materiuls for various purposes

All these h-al-resistant steaels, poszessing special qualities -- ajequate
heat-durability, resjstan.e *o zreep, and, ror reinforcing steels, also resist-
ance to relaxation .- w:s ased widcly in anduciry and bhave, anthl recently,
appeared to be irreplateacle. However, scient:fic research during recent years
has shown the possibility of creating new heat-resistant types of steel which .
guarantee the saving of a considerable amount of molybdenum. The new types 1
of steel have beean shown to be equal in all respects to the steels now in use. ‘

The introduction of new heat-resistant steal containing little or no = ¥
molybdenum haz resultad in a con:ziderable saving of milybdenum. Thus, “the "~‘;|
replacement o grades L5KhM, 12MKh, 15M, and 20M by new heat-resistent
steels for high-pressure steam pipes for boilers yields a saving of about
2 kilogrems of molybdenum per ton of steel.

New types of non-molybdenum steel have been substituted for steels of
grades 30KhMA and E110, used as reinforeing material under increased temper-

atures. They guarsniee a saving of about 2-3 kilograms of molybdenum per
ton of steel.

Despite this, the Ministries of Heavy Machine Building and Transporta-
tion are neglecting to take all possible steps to speed up the examination
and use in production of non-molybdenum, heat-resistant types of steels.
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In addition, it should be noted that when, certain quantities of alloy-
ing metals are freed, it b=comes possible to organize ihe production and wide
use of low-alloy stee's with incressed qualities of durability. This will
have a very great significance- in reducing the veight of machines, i.e., for
lowering the output of metal per unit of equipment.
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